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(57) Abstract 

An electronic trading system includes a plurality of trader terminals 
for receiving credit parameter data, arbitrage parameter data, and trading 
data from a trading entity and displaying trade information to the trading 
entity. The trading data includes bid and/or offer information input by 
the trading entity. The system further includes a computer connected 
to the plurality of trader terminals via a communications network which 
receives and stores the credit parameter data and the trading data from 
the plurality of trader terminals. The system also includes a detector 
circuit or program for automatically detecting an available arbitrage 
opportunity including a plurality of trades based on the credit parameter 
data, the arbitrage parameter data, and the trading data; and a circuit or 
program for automatically executing the available arbitrage opportunity 
by executing all of the plurality of trades. A similar electronic trading 
system includes an automatic name switch feature wherein the plurality 
of trader terminals receive name switch parameter data, credit parameter 
data, and trading data from the trading entity. A circuit or program 
automatically detects and executes available name switch transactions 
based on the credit parameter data, the name switch parameter data, and 
the trading data. 



TRUCKS ENTER CREDO PARAMETERS .701 
FOR All OOUMTCTWUffO 



crew mm stored w computer ioi [ ^tm 



TWOS ENTER 60S AMD OFFERS IfTO SYSTEM ^703 



COMP UTER tOI COUICTS 60S AND 
OTTERS INPUT WTO SYSTEM W TRADERS 



A* 



COMPUTER 101 OStlOUTES Ml EDS AND OFFERS 
AND OSSa ttURDt TO TRADER TOS0KAL5 A-0 OR WTERWDWt MOOT 



3 



WOMSUAL TRADER TTJUUUL. COMPUTER OR NODE 
rUTJS BOS AND OFFERS USW) CREDTT UURS 
AW) PSPLATS AMMABUT BB5/OFW& TO TRADER 



70S 





BASED ON TRADER'S ARBTRAOE 

PARAMETERS, IF ARBITRAGE 
OPPCSrUMTTY COSTS, TERM9K. 


TRADE! ENTERS 




ALTTOHU&TRACE PARAMETERS 




auxis moot OR 

AUTOUKTOttLY SOttS '000/0* 
comuamo TO COMPUTER 101 







COMPUTES 101 MTVUES LOCK OF 
NECESSARY TRADES 



lOQt I 



ARBTRACE TRANSACTION 
COMPLETED 



LOCK 



711 



10 ARBTRACE UW6ACTOM 
COMPLETED 



X 



I TRADER KOTnEDf y?'? 



TRADER ROTTED 



J** 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Beljium 


IIU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PI. 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BV 


Belarus 


KG 


Kyrgystu 


RU 


Russian Federatkm 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


14 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LK 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TO 


Chad 


cz 


Czech Republic 


lu 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


OK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Ei tenia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United Suits of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbek bt an 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 97/22D72 



PCT/1B96/01479 



ELECTRONIC TRADING SYSTEM INCLUDING 
AN AUTO-ARBITRAGE FEATURE OR NAME SWITCHING FEATURE 

A portion of the disclosure of this patent document contains material which is subject 
to copyright protection. The copyright owner has no objection to the facsimile reproduction 
by any one of the patent disclosure, as it appears in the Patent and Trademark-Office patent 
files or records, but otherwise reserves all copyright rights whatsoever. 
HELD OF THE INVENTION 

The present invention relates to an electronic trading system which automatically 
identifies arbitrage opportunities created by credit-related discrepancies within a market and 
optionally automatically executes the appropriate trades, thereby enabling a trading entity to 
extract low-risk trading profit from the market. 

Hie present invention further relates to an electronic trading system which 
automatically and instantaneously enables less credit-worthy trading entities in a market to 
trade using the credit lines of more credit-worthy trading entities in the market, thereby 
creating additional market liquidity. 

- 1 - 
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BACKGROUND 

In electronic trading system for markets in which credit risks and settlement risks are 
bom by trading parties, the trading parties input credit lines into the trading system which are 
used to limit a trading entity's exposure created by transactions with other trading entities on 
the system. For example, by entering a low or zero credit line for a particular trading 
counterparty, a trading entity prevents most or all potential trades between itself and the 
potential counterparty. Thus, by adjusting a counterparty's credit line, a trading entity may 
limit its gross or net exposure (outstanding risk) based on transactions with individual 
counterparties and its total exposure to all counterparties. 

In a matching system which enables trading entities to enter credit limits, such as those 
described in U.S. Patent No. 5,136 f 501 and U.S. Patent No. 5,375,055, the credit parameters 
input by the trading entities may result in situations in which a first trading entity, trading* 
entity SI, enters an offer which matches a bid entered by a second trading entity, trading entity 
S2, but the system will not execute the trade because either trading entity SI has not extended 
sufficient credit to trading entity S2, trading entity S2 has not extended sufficient credit to 
trading entity SI, or both. Otherwise stated, there is insufficient bilateral credit availability 
between trading entity SI and trading entity S2. Notably, the trading entities may be 
individual banks and trading institutions and/or groups of banks and trading institutions. 

Similarly, trading entity S2 may enter a bid with a higher price than an offer entered 
by trading entity SI. Again, SI and S2 cannot trade with one another because there is 
insufficient bilateral credit availability between the two. In this instance, an "arbitrage" 
opportunity exists in that a third party, trading entity S3, which has sufficient bilateral credit 
with both trading entity SI and trading entity S2, may buy from SI at a low price and sell to 
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52 at a higher price, thereby obtaining an immediate, low-risk profit due to the credit 
discrepancies in the market. 

The known electronic trading systems do not provide any means for automatically 
identifying an arbitrage opportunity created by credit discrepancies in the market and 
optionally automatically executing the appropriate transactions, thereby enabling trading entity 

53 to automatically, efficiently and effectively capitalize on the arbitrage opportunity and 
increasing the liquidity of the market without the addition of new bids and offers. While the 
system described in U.S. Patent No. 5,375,055 displays the best available offer and bid prices 
to market makers, thereby indicating that an arbitrage opportunity exists when there is a 
discrepancy between the two prices displayed, the "055 system does not provide any means 
for automatically identifying and/or capitalizing on the arbitrage opportunity. Furthermore, 
the known trading systems do not provide any means of ensuring that all trades needed to 
successfully complete the arbitrage transaction will occur prior to executing any of the trades 
such that trading entity S3 does not incur the risk of only one side of the arbitrage transaction 
being executed. 

A related drawback of known electronic trading systems which accommodate markets 
in which the trading entities bear a credit and/or settlement risk is that these systems do not 
provide a means by which a less credit-worthy trading entity, trading entity S4, may trade with 
other trading entities using the credit line of a more For example, 

if trading entity S4 enters a bid which is compatible with trading entity S2's offer, but trading 
entity S2 has not extended sufficient credit to trading entity S4, no transaction could occur in 
the known trading systems. However, if trading entity S4 were able to use another trading 
entity's (e.g M SI or S3) credit line to complete the transaction (assuming that trading entity 
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SI or S3 has sufficient credit with trading entity S2 and S4) through an agreement between 
trading entity S4 and trading entity SI or S3, the liquidity of the market w uld again be 
increased. This "name switch" procedure may be instantaneous (no discretion option is 
provided) or may be implemented to allow discretion of the part of the user in the context of 
an electronic trading system. 

The practice of name switching in which one party trades under the credit lines of 
another party may currently be accomplished through the use of a broker. However, there are 
presently no electronic trading systems which can automatically, instantaneously, and 
effectively perform the name switch procedure. 
SUMMARY OF THE PRESENT INVENTION 

In view of the above discussion, it is an object of the present invention to provide an 
electronic trading system which automatically identifies arbitrage opportunities arising from 
price anomalies that arise due to credit discrepancies within a market. 

It is a further object of the present invention to provide an electronic trading system 
which automatically and efficiently executes the trades necessary to complete an arbitrage 
transaction without risk to the trading entity, or automatically provides a trading entity with 
the option to initiate the arbitrage trade. 

It is another object of the present invention to provide an electronic trading system 
which is capable of performing an automatic, instantaneous name switch operation whereby 
a less credit-worthy trading entity uses the credit lines of a more credit-worthy trading entity 
to execute a desired transaction which would not be otherwise available to the less credit- 
worthy trading entity due to lack of bilateral credit availability. 

The auto-arbitrage and name switch features have different purposes and address 
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different needs within a market. The auto-arbitrage feature addresses the need for a means of 
enabling a trading entity to automatically and effectively avail itself of arbitrage opportunities 
without incurring significant risk. The name switch feature is a function of the commercial 
relationships between trading entities, whereby one entity utilizes uses the credit lines of 
another entity to obtain trades and compensates the other trading entity for the use of its credit 
lines. However, both features are implemented through similar functions provided within an 
electronic trading system. 

An electronic trading system having an auto-arbitrage feature according to the present 
invention includes a plurality of trader terminals for receiving credit parameter data, arbitrage 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity. The trading data includes bid and/or offer information input by the trading 
entity. The system further includes a computer connected to the plurality of trader terminals 
via a communications network which receives and stores the credit parameter data and the 
trading data from the plurality of trader terminals. The system also includes a detector circuit 
or program for automatically detecting an available arbitrage transaction including a plurality 
of trades based on the credit parameter data t the arbitrage parameter data, and the trading data; 
and a circuit or program for automatically executing the available arbitrage transaction by 
executing all (or none) of the plurality of trades. 

An electronic trading system having a name switch feature according to the present 
invention includes a plurality of trader terminals for receiving credit parameter data, name 
switch parameter data, and trading data from a trading entity and displaying trade information 
to the trading entity. The trading data includes bid and/or offer information input by the 
trading entity. The system also includes a computer connected to the plurality of trader 
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terminals via a communications network, wherein the computer receives and stores the credit 
parameter data, the name switch parameter data, and the trading data from the plurality of 
trader terminals. A circuit or program automatically detects available name switch transactions 
based on the credit parameter data, the name switch parameter data, and the trading data, and 
automatically executes available name switch transactions. 

The electronic trading system according to the present invention is designed to take 
advantage of arbitrage opportunities that exist in a market due to credit discrepancies between 
the parties. This type of arbitrage is distinguishable from more traditional arbitrage in which 
price discrepancies are created by friction within the functioning of a market, such as the 
logistics of completing and settling transactions. This type of arbitrage can be eliminated as 
markets become more efficient. However, arbitrage opportunities based on credit 
discrepancies as addressed by the present invention will always exist because not all trading 
entities are willing to extend the same amount of credit to all other trading entities. 

Also, the intra-market type of arbitrage accommodated by the system according to the 
present invention is distinguishable from inter-market arbitrage, for example, "spread" trading 
in commodity futures markets. Systems that accommodate spread trading, whereby, for 
example, a party trades one contract month for another contract month of the same commodity 
("calendar spreads") or one commodity for another commodity, are known in the aiL For 
example, the GLOBEX* trading system developed by Reuters Limited of London, England 
accommodates these types of inter-market trades. 

Various additional advantages and features of novelty which characterize the invention 
are further pointed out in the claims that follow. However, for a better understanding of the 
invention and its advantages, reference should be made to the accompanying drawings and 
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descriptive matter which illustrate and describe preferred embodiments of the invention. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 provides a diagram of an electronic trading system according to the present 
invention, including a computer and four trader terminals. 

FIG. 2 provides a diagram of a credit matrix including credit parameters entered by 
each trading entity in the system according to the present invention. 

FIG. 3 provides a diagram of a market "book" including all bids and offers available 
in the market at a specific time. . 

FIG. 4 provides a diagram of trading entity Si's display screen which displays only 
those bids and offers which are available to trading entity SI based on bilateral credit 
availability. 

FIG. 5 provides a diagram of trading entity S2*s display screen which displays only 
those bids and offers which are available to trading entity S2 based on bilateral credit 
availability. 

FIG . 6A provides a diagram of a display screen for either trading entity S3 or S4 which 
displays only those bids and offers which are available to the trading entity based on bilateral 
credit availability. 

FIG. 6B provides a diagram of a display screen on which multiple trading instruments 
are displayed. 

FIG. 7 provides a functional block diagram of the operation of one embodiment of the 
electronic trading system according to the present invention including an auto-arbitrage feature. 

FIG. 8 provides a diagram of a trading entity auto-arbitrage parameter entry screen 
used in the system according to the present inventi n. 
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FIG. 9 provides a diagram of an alert message generated and displayed by one 
embodiment of the system according to the present invention. 

FIG. 10 provides a functional block diagram of the operation of another embodiment 
of the electronic trading system according to the present invention including an auto-arbitrage 
feature. 

FIGS. 11 A and 11B provide functional block diagrams of the arbitrage detection 
operation of the system according to the present invention. 

FIG. 12 provides a functional block diagram of another embodiment of the electronic 
trading system according to the present invention including a name switch feature. 

FIG. 13 provides a diagram of a name switch parameter entry screen used in the system 
according to the present invention. 

FIGS. 14A-14D provide an illustration of sample credit parameter and name switch 
parameter entry screens for trading entities S1-S4 respectively. 

FIGS. 15-18 provide diagrams of four sample transactions used to illustrate the 
operation of the name switch feature of the electronic trading system of the present invention. 
DETAILED DESCRIPTION 

With reference to FIG. 1, an electronic trading system according to the present 
invention includes a computer 101 and four trader terminals SI, S2, S3, and S4. The trader 
terminals SI, S2, S3, and S4 are connected to computer 101 through a two-way 
communications network 102 which enables the transfer of information between the computer 
101 and the four trader terminals S1-S4. The electronic trading system according to the 
present invention is envisioned to include numerous trading terminals and possibly intermediate 
nodes located between the trader terminals S1-S4 an computer 101 in the communication 
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network. Therefore, the electronic trading system according to the present invention is not 
limited to the configuration shown in FIG. 1. 

For purposes of the present description, the terms "trading entity/ "trading party/ 
"party," or "counterparty" refer to credit entities. For example, one trading entity or trading 
party (a credit entity) may, in fact, comprise a number of different branches, for example, a 
single bank having numerous branches located in different cities and/or countries. However, 
the credit limit entered into the system may be a group credit limit (a total credit limit extended 
to a group of financial institutions). A credit entity may also extend individual credit limits 
to each branch of a financial institution and a global limit which limits the total amount of 
credit that may be extended to the financial institution, even though the individual limits are 
not all met or exceeded. The credit matrix in the electronic trading system according to the 
present invention may be modified to accommodate the necessary credit structures. The 
communications network may be either a hardwired or wireless system. 

A sample credit matrix for the four trading entities SI, S2, S3, and S4 is shown in 
FIG. 2. Entries in the credit matrix are entered by each trading entity prior to the 
commencement of or during trading. Each trading entity enters only its respective credit limits 
for each other trading entity, and credit limits entered into the other rows of the matrix by 
other trading entities are not accessible. 

For example, with reference to FIG. 2, SI has credit to trade with S3 and S4 but not 
S2. S2 may also trade with S3 and S4, but is unwilling to trade with SI (Lfi*, has not 
extended credit to Si). Trading entities S3 and S4 may trade with all parties. The credit 
matrix used in the system according to the present invention may store monetary amounts of 
remaining credit (as shown in FIG. 2), ranking information such as alphabetic ranking 
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indicating the extent to which one party wishes to deal with another party, yes/no values or 
any other type of appropriate filter information. 

FIG. 3 provides a diagram of the •book" of all bids and offers that are available within 
the system including the highest available bid and the lowest available offer. This book is 
stored by computer 101 and optionally by the remote terminals S1-S4. As shown in FIG. 3, 
SI has entered a bid to buy 3 million at a price of 1 .00. S3 has entered a bid to buy 7 million 
at a price of 0.90. S2 has entered an offer to sell 5 million at a price of 1 .00. S4 has entered 
an offer to sell 2 million at a price of 1. 10. 

FIGS. 4-6A provide schematic diagrams of the display screens of trading entities Sl f 
S2 f S3, and S4 respectively in an embodiment of the present invention that includes a credit 
filtering feature which filters bids and offers for bilateral credit availability between potential 
counterparties prior to displaying available bids and offers including the best available bid and 
offer. An asterisk ("*") next to a displayed bid or offer indicates that the bid or offer is the 
trading entity's own bid or offer and is therefore not available as a best bid or offer. In a 
different embodiment of the present invention (not shown), if a credit filtering system is not 
used to screen the trading entity's display screens, each trading entity's (Si's and S2's) display 
will be the same as S3's and S4's display shown in FIG. 6A. 

FIG. 6B shows an example of a practical implementation of the display screen of FIG. 
6A wherein a number of trading instruments are simultaneously displayed. 

With reference to FIG. 4, Si's display of bids and offers shows S3's bid and S4's offer 
because there is sufficient credit between SI and S3 and SI and S4 according to the credit 
matrix shown in FIG. 2. The display according to one embodiment of the present invention 
also shows Si's own bid. However, in alternate embodiment of the system according to the 
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present invention, Si's own bid may be displayed in a separate window of the display screen 
or not displayed at all. 

In the pictured embodiment of FIG. 4, in which the display is pre-filtered for bilateral 
credit availability, Si's display does not show S2's offer because S 1 and S2 have not extended 
one another sufficient credit to trade according to the credit matrix of FIG. 2. Si's display 
would remain the same even if SI was willing to extend credit to S2 but S2 was not willing 
to extend credit to SI. In the credit matrix of FIG. 2, however, neither SI nor S2 has chosen 
to extend credit to the other. Thus, the best bid and/or offer available to the trading entities 
based on the stored credit matrix are respectively displayed to the trading entities. 

With reference to FIG. 5, S2's display includes S3's bid and S4's offer because there 
is sufficient credit between S2 and S3 and between S2 and S4 according to the credit matrix 
shown in FIG. 2. S2's display may also display S2's own offer. In alternate embodiments, 
S2's offer may be displayed in a separate window of the display screen or not displayed at all. 
S2's display does not show Si's bid because there is not sufficient credit between SI and S2 
to permit a transaction between SI and S2 according to the credit matrix of FIG. 2. Again, 
the best available bid and/or offer are displayed. 

With reference to FIG. 6A, the display screen of trading entities S3 and S4 shows all 
bids and offers available in the market because S3 and S4 have sufficient credit with all 
counterparties. This display screen may also be seen by SI and S2 if no pre-filtering feature 
is available in the system, or if SI and S2 may select an unfiltered display mode. As discussed 
above with reference to FIGS. 4 and 5, S3 and S4 may see their own offers/bids, these 
offers/bids may be displayed in a separate window of the display screen, or these offers/bids 
may not be displayed at all. Again, the best bid and/or offer are displayed. 
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The display screen shown in FIG. 6A illustrates that S3 and S4, by virtue of having a 
better credit position that SI or S2, have access to transactions not available to SI and S2 due 
to their worse credit position. For example, S3 or S4 may buy 3 million from S2 at a price 
of LOO and sell the 3 million to SI for 1.00. These transactions are not available to SI and 
S2. Instead, they may only be performed through S3 or S4 (trading entities with sufficient 
credit from SI and S2). Therefore, a transaction opportunity for S3 or S4 is created due to 
credit discrepancies in the market. 

In the transaction described above, wherein, for example, S3 buys from S2 and sells 
to SI, there is no profit to be made by S3 because the offer and bid prices are the same. While 
there is no financial incentive for S3 to facilitate the trade between SI and S2, S3*s decision 
to do so provides S3 with information as to the flow of trading instruments within the market. 
S3 knows that S2 has sold 3 million and that SI has bought 3 million. Therefore, in some 
situations, e.g M when a trading entity needs information as to who is buying and selling a 
certain instrument, there may be a non-financial incentive for S3 to perform the two trades at 
the same price. However, in the more common situation, there is a clear financial incentive 
to S3 to perform the two trades if S3 can buy from S2 at a relatively low price and sell to SI 
at a relatively high price, thereby making an immediate profit. 

The operation of the electronic trading system according to the present invention will 
now be described in detail with reference to FIGS. 7-10. 

As illustrated in the functional block diagram of FIG. 7, a first embodiment of the 
electronic trading system according to the present invention performs the following steps: 

701: The trading entities on the system, e.g., trading entities on trader terminals S1-S4 
shown in FIG. 1, each enter credit parameters f r transactions with the other trading entities 
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on the system. 

702: Next, the computer 101 stores the credit parameters (e*g*, numerical limits, 
rankings, etc.) entered by the trading entities as a credit matrix (for example, the credit matrix 
shown in FIG. 2). 

703: Trading entities enter bids and offers into the system using their respective remote 
terminals. 

704: The computer 101 collects bids and offers entered into the system by the trading 
entities. 

705: Once the computer 101 has collected the credit parameters, bids, and offers from 
*\ ' " -y 

the trading entities, the computer then distributes the bid and offer information as well as the 

credit matrix to each trading entity's terminal or to an intermediate node* With respect to the 

distribution function of the computer 101, the credit matrix may be distributed to the trader 

terminals S1-S4 or intermediate node initially, prior to entry of any bids or offers into the 

system, or distributed at the same time as offer and bid information is distributed. 

706: Then, the trader terminals or intermediate node uses the credit matrix to filter the 
bids and offers, thereby determining which bids and offers are available to the respective 
trading entity based on bilateral credit availability. The available offers and bids are displayed 
to the trading entities S1-S4 as shown in FIGS. 4-6. 

707: Prior to the commencement of or. during trading activities on the system 
according to die present invention, each trading entity has the option of entering auto-arbitrage 
parameters including minimum spread information, minimum size information, and whether 
to automatically execute the arbitrage transactions or first alert the user of the arbitrage 
opportunity. One screen which may be used to enter auto-arbitrage options is illustrated in 
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FIG. 8 (see additional discussion below with reference to FIG, 8). 

708: Based on the trading entity's auto-arbitrage parameters, if the trader terminal 
determines that an arbitrage opportunity is available based on the trading entity's specified 
auto-arbitrage parameters, the trader terminal either automatically sends an "execute- 
command to computer 101 or automatically generates an alert message for the trading entity, 
such as the alert message shown in FIG. 9. If an alert is generated and the trading entity 
decides to pursue the arbitrage transaction, the trader terminal then sends an "execute- 
command to computer 101 in response to the trading entity's input. 

709: Once computer 101 has received the "execute" command from the trader 
terminal, it automatically initiates a locking procedure whereby it attempts to lock all of the 
trades necessary to complete the arbitrage transaction. When the transactions are locked, the 
system will not accept any inputs that affect the status or terms of the locked offers and bids* * 
thereby preventing a situation in which some of the trades are executed before others and then 
the later trades are no longer available when the system tries to execute them. For example, 
trading entity S3 could be stuck with 3 million instruments U.S. dollars) which S3 
cannot sell for the same or a better price because Si's bid has been taken by another trading 
entity, altered by SI, or expired while the system is executing the trade between S2 and S3. 
Thus, the locking feature is essential to the electronic trading system according to the present 
invention to insure that the middle trading entity (e.g., trading entity S3 in the above example) 
does not expose itself to any risk during the arbitrage transaction. 

710: If computer 101 is able to lock all trades necessary to complete the arbitrage 
transaction, the computer automatically executes the trades. 

71 1: However, if computer is not able to lock all necessary trades, none of the trades 
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are executed. 

712: In either instance, the trading entity is notified that an arbitrage transaction has 
or has not occurred and provided with any information about the completed arbitrage 
transaction if any. For example, trading entity SI may be informed that its bid has been 
accepted by trading entity S3. Similarly, trading entity S2 may be notified only that its offer 
has been taken by trading entity S3. Trading entity S3 will be notified of the completion of 
its arbitrage transaction. 

FIG. 8 provides an illustration of one possible configuration of an auto-arbitrage 
parameter entry screen. The screen includes a minimum spread entry for a plurality of 
instruments X, Y, and Z; a minimum size designation for instruments X, Y, and Z; "automatic 
execute" and "alert" options for each instrument, and an "ok" button to indicate when the 
trading entity has satisfactorily entered all auto-arbitrage parameters. The minimum spread 
determines the price differential needed before an auto-aibitrage opportunity will be recognized 
by the trader terminal (or the computer 101 as discussed below with reference to FIG. 10). 
For example, if "0" is entered, the trader terminal will identify an arbitrage opportunity 
whenever the trading entity can buy and sell the minimum quantity for the same price. If 
". 10" is entered, the trader terminal will identify an arbitrage opportunity whenever the trading 
entity can sell for a price . 10 or more higher than the price at which the trading entity can buy. 
The minimum size determines the quantity required before an arbitrage opportunity is 
identified. 

The "automatic execute" and "alert" options enable the trading entity to select whether 
the system will automatically execute an arbitrage transaction in response to a command to 
computer 101 from a remote terminal when an arbitrage opportunity is identified, or instead 
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generate an alert message which is displayed to the trading entity (see FIG. 9) whereby the 
trading entity is provided with discretion as to whether or not to proceed with the arbitrage 
transaction. 

With reference to FIG. 10, the operation of a second embodiment of the electronic 
trading system according to the present invention includes the following steps: 

1001: The trading entities enter credit and auto-arbitrage parameters (as described 
above with reference to FIG. 7) into their trader terminals. The trader terminals then transmit 
this parameter information to computer 101. 

1002: The computer 101 stores the credit and arbitrage parameter information. 

1003: The trading entities enter bids and offers into the system which are uploaded 
to and stored by computer 101. 

1004: The computer then distributes the offers and bids to the trader terminals where 
the offers and bids are displayed. In this embodiment, there is no pre-filtering function which 
determines which bids and offers may be displayed to a trading entity based on credit 
availability. However, this feature may be added without changing the operation of this 
embodiment of the electronic trading system according to the present invention. 

1005: Based on the stored credit and auto-aibitrage parameter information, if computer 
101 detects an arbitrage opportunity, computer 101 automatically initiates the locking 
procedure whereby all trades necessary to complete the arbitrage transaction are locked to 
avoid any risk to the trading entity taking advantage of the arbitrage opportunity. 

1006: If the computer 101 is able to lock all necessary trades, it executes the trades, 
thereby completing the arbitration transaction. 

1007: The computer 101 then notifies the trading entity as to the results of the 
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arbitration transaction. 

1008: In the event that the computer 101 cannot lock all trades necessary to complete 
the arbitrage transaction, the computer will not execute any of the trades. Notification to the 
trading entity in this case may be provided but is not necessary if the trading entity's position 
has not been affected. 

In the embodiment of the present invention shown in FIG. 10, the computer may also 
generate an alert message to the trading entity to enable the trading entity to decide whether 
to pursue the arbitrage option. However, if the trader terminal itself generates the alert 
message, the trader terminal is provided with logic whereby which it may determine which 
trades are actually available to the trading entity based on the trading entity 1 s credit and auto- 
arbitrage parameters (as discussed above with reference to FIG. 7), 

The electronic trading system according to the present invention is capable of 
automatically identifying arbitrage opportunities that involve a chain of multiple trades and 
multiple intermediaries, for example, a process by which S4 sells to S2, S2 sells to S3, and 
S3 sells to SI. In this sequence of trades, both S2 and S3 may profit, or one or both parties 
may agree to facilitate the trades to gain access to market flow information or for other non- 
financial purposes. 

In the electronic trading system according to the present invention, it is crucial that the 
system be able to perform multiple trades simultaneously to avoid creating any risk to the 
trading entity conducting the arbitrage transaction. The multiple transactions must be treated 
as contingent transactions, wherein one transaction cannot take place unless the others are also 
available. For example, a computer which stores all offers and bids available in the system 
is useful to ensure that one transaction does not take place unless others also take place. As 
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a result, it is difficult to incorporate the auto-arbitrage feature according to the present 
invention into a distributed trading system which does not have a repository of trade 
information as does the system shown in FIG. 1 because the coordination of locking of 
multiple transactions in a distributed system (one without a computer) is significantly more 
complex. 

With reference to FIGS. 1 1 A and 1 IB, the arbitrage opportunity identification process 
will now be described in greater detail. This process, which may be automatically performed 
by computer 101 or trader terminals S1-S4, includes the following steps: 

1101: Based on stored credit parameter information, the computer 101 or trader 
terminal (e.g., any of S1-S4) identifies the best bid price available to a trading entity. 

1 102: Similarly, using the stored credit parameter information, the computer 101 or 
trader terminal identifies the best offer price available to that trading entity. 

1103: Using the auto-arbitrage "minimum spread" parameter entered by the trading 
entity (see FIG. 8), the computer 101 or trader terminal compares the minimum spread value 
with the spread between the identified offer and bid prices. 

1104: If the spread between the best offer and bid prices is greater than or equal to the 
minimum spread value entered by the trading entity, the computer 101 or trader terminal then 
compares the "minimum amount" value entered by the trading entity with the total amount of 
all identified arbitrage transactions. If only the best bid and offer have been identified, the 
total amount is the lesser of the available amounts of the best bid and offer. For example, if 
the bid is for 3 million but the offer is only for 2 million, the computer 101 or trader terminal 
will compare the minimum amount value with 2 million (the amount that can be bought and 
sold). If the best bid and offer and the next-best bid and offer have been identified (as 
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described below in step 1 107), the total amount is determined by adding the available amount 
of each transaction. The computer 101 will determine the optimum amount available by 
automatically identifying the best possible combination(s) of arbitrage transactions available 
to the trading entity. 

1 105: If the total amount that can be traded is greater than or equal to the minimum 
amount parameter, the computer 101 either (1) initiates the locking procedure described above 
with reference to FIGS. 7 and 10 whereby both transactions are locked to prevent risk to the 
trading entity or (2) generates an alert message (see FIG. 9) which is transmitted to the trading 
entity. If the trader terminal identifies the arbitrage opportunity, the trader terminal either (1) 
automatically sends an "execute" command to computer 101 or (2) generates an alert signal 
which is displayed to the trading entity (see FIG. 9). 

1 106: If the spread available is less than the minimum spread value entered by the 
trading entity, no arbitrage opportunity exists. 

1 107: If the amount available is less than the minimum amount value entered by the 
trading entity, the computer 101 identifies the next best transaction available to the trading 
entity and performs the minimum spread and minimum amount analysis again to try to build 
up the total amount of the transaction to satisfy the minimum amount parameter. 

An alternative operation of the system according to the present invention is illustrated 
in FIG. 11B. Hie operation illustrated in FIG. I IB is similar to that described in FIG. 1 1A, 
but includes several additional steps. As shown in FIG. 11B, when the minimum amount 
requirement of step 1104 is satisfied, the computer 101 then compares the total amount of the 
arbitrage transaction with the maximum amount parameter entered by the trading entity (step 
1110). 
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1111: If the total sire is less than the maximum amount, the computer 101 identifies 
the next-best transaction available to the trading entity and evaluates this transaction to attempt 
to build up the amount of the transaction to the maximum amount parameter. If the trading 
entity has not entered a maximum amount parameter, the computer 101 automatically 
continues to add the next-best transactions until no further transactions are available based on 
the other name switch parameters and then executes the transactions. 

1112: If the total amount that can be traded is greater than or equal to the maximum 
amount parameter, the computer 101 either (1) initiates the locking procedure described above 
with reference to FIGS. 7 and 10 whereby all transactions up to the maximum amount are 
locked to prevent risk to the trading entity or (2) |enerates an alert message (see FIG. 9) which 
is transmitted to the trading entity. r 

1113: If an "average spread OK" option is selected by the trading entity (see FIG. 8), 
the computer 101 may continue to identify bids and offers which can be traded but have a 
spread less than the minimum spread set by the trading entity provided that the weighted 
average of the identified bids and offers having a minimum or greater spread and the identified 
bids and offers having a below-minimum spread remains equal to or greater than the minimum 
spread set by the trading entity. 

Once the arbitrage transaction has been completed, acknowledgment signals may be 
generated by the computer 101 and sent to the appropriate trader terminals. The generation 
of these acknowledgment signals may be accomplished, for example, using the 
acknowledgment generation system described in U.S. Patent Application Serial No. 
08/364,009, filed December 27, 1994, and incorporated herein by reference. 

With reference to FIG. 12, the operation of another embodiment of the electronic 
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trading system having a name switch feature according to the present invention includes the 
following steps: 

1201: The trading entities enter credit and name switch parameters into their trader 
terminals (e.g, any of S1-S4), e.g., via a screen such as that shown in FIG. 13. The trader 
terminals then transmit the parameters to the computer 101. 

1202: The parameters are stored in computer 101 and optionally stored in trader 
terminals, e.g., S1-S4. 

1203: Bids and offers entered by trading entities on the system are stored in computer 

101. 

1204: The computer 101 identifies a potential transaction. 

1205: The computer checks the amount of available credit between the parties to the 

# 

transaction. : 

1206: If there is insufficient credit available between the parties, the computer 101 
searches for name switch possibilities based on name switch parameters entered by the traders 
into the system. For example, the computer may search for those parties that indicate "yes" 
in the "name switch" column of the entry screen shown in FIG. 13. 

1207: If only one name switch option is identified by the computer 101 , the computer 
then checks other name switch parameters entered by the trader, for example, minimum 
spread, minimum size, maximum size and remaining credit parameters as shown in FIG. 13. 
These criteria must be satisfied for both parties to the transaction. For example, with 
reference to the name switch parameters shown in FIG 13, to determine whether there is a 
sufficient minimum spread for a party to facilitate a transaction between parties S2 and S4 , the 
computer may either select the larger of the two minimum spread values (i.e., ".02*, th value 



WO 97/22072 



PCT/1B96/0I479 



entered for trader S4) or combine the two spreads (i.e., \03") and use the combined value to 
determine whether a name switch can occur. 

An example of the name switch option determination will now be provided. It is 
assumed that a transaction is desired between trading entities S2 and S4. However, there is 
insufficient bilateral credit between S2 and S4 to enable execution of the transaction. 
Therefore, computer 101 searches for a trading entity such as S3 which has entered a "yes" in 
its name switch category for both S2 and S4 (see FIG. 14C). The computer 101 then 
compares the bid-offer spread of the transaction between S2 and S4 with the maximum of the 

minimum spread set by S3 for trading entities S2 and S4. As shown in FIG. 14C, S3 has 

•:"*.* 

entered a 0.01 minimum spread for S2 and a 0.02 minimum spread for S4. Therefore, the 
computer 101 selepts the maximum of these spreads, or 0.02. The computer 101 then 
determines the allowable amount of the trade based upon the minimum and maximum values 
set by S3 for S2 and S4 respectively, such that the amount of the trade must be greater than 
the two minimums and subject to a cap equal to the lower of the two maximums. If all criteria 
are satisfied, the computer 101 executes a name switch enabling the transaction to be 
completed between S2 and S4 via S3.. 

1208: If multiple name switch options are identified by the computer 101, the 
computer evaluates the other name switch parameters of each name switching possibility (e.g., 
minimum spread, . minimum and maximum size, and credit remaining parameters for each 
trading party) to identify a subset of available name switch candidates as described above in 
step 1207. 

1209: The computer then selects a name switching entity from this subset using a 
selection process. For example, the selection process may be random, sequential, equal 
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allocation, or any other appropriate selection process. Using a random selection process, the 
computer 101 selects from among the identified subset at random. Using a sequential selection 
process, the computer 101 selects the next available name switching party and rotates 
sequentially through the possible name switching parties. In an equal allocation selection 
process, the computer 101 determines the volume of name switching transactions that each 
name switching party has executed and attempts to equally allocate the name switching 
transactions between the available parties. 

1210 - 1212: Once a name switch party is selected, the name switch is performed, the 
transaction is automatically executed as described above, and the parties are notified 
accordingly. 

r ' ■? 

1220: If no parties are available based on the name switching parameters, no 
transaction is executed. ' 

A sample screen by which trading entities may enter credit and name switch parameters 
into the system is shown in FIG. 13. Using this screen, trading entities may enter credit limits 
for each potential counterparty, whether the trading entity is willing to name switch with that 
counterparty, and other name switch parameters for each counterparty. 

The operation of the name switch feature of the system according to the present 
invention will now be described in detail with reference to FIGS* 14-18. 

For a name switch to occur, there must be sufficient bilateral credit available both 
between the less credit-worthy trading entity and the more credit-worthy trading entity and 
between the more credit-worthy trading entity and the party with whom the less credit-worthy 
trading entity desires to trade. For example, with reference to FIGS. 14A-D, assume trading 
entity SI enters the credit and name switch parameters shown in FIG. 14A. Similarly, trading 
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entities S2, S3 and S4 respectively enter credit and name switch parameters shown in FIGS. 
14B-D. Based on the parameters entered by trading entities S1-S4, the following sample 
transactions are desired by trading entity SI: 

FIG 15: A match is tentatively possible between trading entity SI and trading entity 
S2 for an amount of $5M. 

In this example, trading entity S2 has no credit remaining with trading entity SI. 
Therefore trading entity SI cannot trade directly with trading entity S2. However, trading 
entity S2 has extended sufficient credit to trading entity S3. Also, trading entity S3 has agreed 
to name switch for trading entity SI, and trading entity S3 has extended sufficient credit to 
trading entity SI and trading entity S2 to cover the transaction. Finally, trading entity SI has 
extended sufficient credit to trading entity S3 to cover the transaction;. Since there is sufficient 
bilateral credit between SI and S3 and between S3 and S2, the name switch may take place 
(providing that the minimum spread and other parameters are satisfied as described above with 
reference to FIG. 12). 

FIG. 16: A match is possible between trading entity SI and trading entity S2 for an 
amount of $10M. 

Trading entity SI cannot trade directly with trading entity S2 because trading entity S2 
has not extended sufficient credit to trading entity SI. However, in this situation, trading 
entity SI cannot name switch with trading entity S3 because trading entity S3 has not extended 
sufficient credit to trading entity S2 to cover the transaction. 

FIG. 17: A match is possible between trading entity SI and trading entity S4 for an 
amount of $10M. 

lYading entity SI cannot trade directly with trading entity S4 because trading entity S4 
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has not extended sufficient credit to trading entity SI. Also, trading entity SI cannot name 
switch with trading entity S3 because trading entity S3 also does not have sufficient credit with 
trading entity S4. 

FIG. 18: A match is possible between trading entity SI and trading entity S4 for an 
amount of $10M. 

Trading entity SI cannot trade directly with trading entity S4 as discussed above with 
reference to FIG. 17. Further, trading entity SI cannot name switch with trading entity S2 
because trading entity S2 has not extended sufficient credit to trading entity SI to cover the 
trade. 

While the electronic trading system according to the present invention is capable of 

performing the name switch function based on a determination of bilateral credit availability, 

f 

the system may also perform the name switch function based on unilateral credit availability 

as is appropriate for certain types of transactions. 

The automatic name switch feature of the electronic, trading system according to the 

present invention is also independent of any credit pre-filtering display function of the 

computer 101 or trader terminals (e.g., S1-S4). 

The automatic name switch feature of the present invention may be based on pre- 
existing commercial relationships between trading parties rather than on a direct profit basis 
as the result of a price spread like the auto-arbitrage feature, or on a combination of the two 
incentives. One example of such a commercial relationship is an arrangement by which the 
more credit-worthy party charges the less credit-worthy party a fixed amount for each name 
switch transaction. The less credit-worthy party may agree to pay this to increase its available 
options in the market. Therefore, the name switch feature of the electronic trading system 
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according to the present invention is based on user election (the user elects to credit lines 
switch), not system selection as is used for clearing houses in which credit risk is mutualized. 

An optional feature of the system according to the present invention including auto- 
arbitrage and name switch features is a trade ticket output feed located at the trader terminals 
S1-S4 and/or the computer 101. One possible trade ticket output feed is described in U.S. 
Patent No. 5,003,473. 

In summary, the auto-arbitrage and name switch features of the electronic trading 
system according to the present invention employ similar network principles but address 
different market concerns. The auto-arbitrage feature enables trading entities to avail 
themselves of low-risk trading opportunities. The automatic name switch feature enables 
trading entities to benefit from commercial relationships with other better-known or better- 
ranked (credit-wise) trading entities. Both features benefit the system by increasing liquidity 
without the addition of new bids and offers by performing trades that otherwise would not be 
possible in the known systems due to credit limitations. 

While the present invention has been particularly described with reference to the 
preferred embodiments, it should be readily apparent to those of ordinary skill in the art that 
changes and modifications in form and details may be made without departing from the spirit 
and scope of the invention. It is intended that the appended claims include such changes and 
modifications. 
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CLAIMS 

Claims! is; 

1 . An electronic trading system comprising: 

a plurality of trader terminals for receiving credit parameter data, arbitrage 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 

a computer connected to said plurality of trader terminals via a communications 
network, said computer receiving and storing said credit parameter data and said trading data 
from said plurality of trader terminals; 

detecting means for automatically detecting an available arbitrage transaction including 
a plurality of trades based on said credit parameter data, said arbitrage parameter data, and 
said trading data; and 

executing means for automatically executing said available arbitrage transaction by 
executing all of said plurality of trades. 

2. An electronic trading system according to claim 1, further comprising 
notification means by which the trading entity is notified that an arbitrage transaction has been 
performed and the results of said performed arbitrage transaction. 

3. An electronic trading system according to claim 1, further comprising alert 
means for alerting the trading entity of a detected arbitrage opportunity detected by said 
detecting means and providing the trading entity with the option to pursue or not pursue said 
detected arbitrage opportunity. 

4. An electronic trading system according to claim 1, wherein said executing 
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means includes locking means by which all trades necessary to complete a detected arbitrage 
opportunity arc locked prior to execution of any of said all trades to ensure that said all trades 
remain available during the execution of said detected arbitrage transaction, wherein said 
executing means will not perform any trades of said detected arbitrage transaction unless said 
all trades are locked. 

5. An electronic trading system according to claim 1, wherein said credit 
parameter data includes a credit limit for each potential trading counterparty. 

6. An electronic trading system according to claim l f wherein said arbitrage 
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

7. An electronic trading system according to claim 1, wherein said arbitrage 
parameter data includes a minimum spread parameter, an average spread parameter, a 
minimum size parameter, and a maximum size parameter. 

8. An electronic trading system according to claim I, wherein said available 
arbitrage transaction is one in which a first trading entity enables a trade requested by a second 
trading entity and a third trading entity, said first trading entity having sufficient credit with 
said second and third trading entities to complete said trade, said second and third trading 
entities being unable to trade directly with one another. 

9. An electronic trading system, comprising: 

a plurality of trader terminals for receiving credit parameter data, name switch 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 
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a computer connected to said plurality of trader terminals via a communications 
network, said computer receiving and storing said credit parameter data, said name switch 
parameter data, and said trading data from said plurality of trader terminals; 

detecting means for automatically detecting an available name switch transaction based 
on said credit parameter data, said name switch parameter data, and said trading data; and 

executing means for automatically executing said available name switch transaction. 

10. An electronic trading system according to claim 9, further comprising 
notification means by which the trading entity is notified that a name switch transaction has 
been performed and the results of said performed name switch transaction. 

11. An electronic trading system according to claim 9, wherein said credit 
parameter data includes a credit limit for each potential trading counterparty. 

12. An electronic trading system according to claim 9, wherein said name switch 
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

13. An electronic trading system according to claim 9, wherein said name switch 
parameter data includes a minimum spread parameter, an average spread parameter, a 
minimum size parameter, and a maximum size parameter. 

14. An electronic trading system according to claim 9, wherein said available name 
switch transaction is one in which a first trading entity enables a trade requested by^a second 
trading entity and a third trading entity by allowing said second trading entity to trade with said 
third trading entity using said first trading entity's credit line, said first trading entity having 
sufficient credit with said second and third trading entities to complete said trade, said second 
and third trading entities being unable to trade directly with one another. 
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15. An electronic trading system comprising: 

a plurality of trader terminals for receiving credit parameter data, arbitrage 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 

a computer connected to said plurality of trader terminals via a communications 
network, said computer receiving and storing said credit parameter data and said trading data 
from said plurality of trader terminals; 

a detector for automatically detecting an available arbitrage transaction including 
a plurality of trades based on said credit parameter data, said arbitrage parameter data, and 
said trading data; and 

an executing circuit for automatically executing said available arbitrage 
transaction by executing all of said plurality of trades. 

16. An electronic trading system according to claim 15, further comprising a 
notification circuit by which the trading entity is notified that an arbitrage transaction has been 
performed and the results of said performed arbitrage transaction. 

17. An electronic trading system according to claim 15, further comprising an alert 
circuit for alerting the trading entity of a detected arbitrage opportunity detected by said 
detector and providing the trading entity with the option to pursue or not pursue said detected 
arbitrage opportunity. 

18. An electronic trading system according to claim 15, wherein said executing 
circuit includes locking circuit by which all trades necessary to complete a detected arbitrage 
opportunity are locked prior to executi n of any of said all trades to insure that said all trades 
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remain available during the execution of said detected arbitrage opportunity, wherein said 
executing circuit will not perform any trades of said detected arbitrage opportunity unless said 
all trades are locked. 

19. An electronic trading system according to claim 15 f wherein said credit 
parameter data includes a credit limit for each potential trading counterparty. 

20. An electronic trading system according to claim IS, wherein said arbitrage 
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

21. An electronic trading system according to claim 15, wherein said arbitrage 
parameter data includes a minimum spread parameter, an average spread parameter, a 
minimum size parameter, and a maximum size parameter. 

22. An electronic trading system according to claim 15, wherein said available 
arbitrage transaction is one in which a first trading entity enables a trade requested by a second 
trading entity and a third trading entity, said first trading entity having sufficient credit with 
said second and third trading entities to complete said trade, said second and third trading 
entities being unable to trade directly with one another. 

23. An electronic trading system, comprising: 

a plurality of trader terminals for receiving credit parameter data, name switch 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 

a computer connected to said plurality of trader terminals via a communications 
network, said computer receiving and storing said credit parameter data, said name switch 
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parameter data, and said trading data from said plurality of trader terminals; 

a detector for automatically detecting an available name switch transaction based on 
said credit parameter data, said name switch parameter data, and said trading data; and 

an executing circuit for automatically executing said available name switch transaction. 

24. An electronic trading system according to claim 23, further comprising a 
notification circuit by which the trading entity is notified that a name switch transaction has 
been performed and the results of said performed name switch transaction. 

25. An electronic trading system according to claim 23, wherein said credit 
parameter data includes a credit limit for each potential trading counterparty. 

26. An electronic trading system according to claim 23, wherein said name switch 
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

27. An electronic trading system according to claim 23, wherein said available name 
switch transaction is one in which a first trading entity enables a trade requested by a second 
trading entity and a third trading entity by allowing said second trading entity to trade with said 
third trading entity using said first trading entity's credit line, said fust trading entity having 
sufficient credit with said second and third trading entities to complete said trade, said second 
and third trading entities being unable to trade directly with one another. 
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